Background: Being born preterm presents numerous challenges for the preterm infant including neurodevelopmental immaturity, physiologic instability, and behavioral state disorganization. In this context, there are often challenges with the initiation and achievement of full oral feedings. Recognition and support of oral feeding readiness may accelerate feeding progression period and decrease length of hospital stay (LOS), thereby reducing healthcare costs. Supporting effective cue-based oral feeding through use of rigorous assessment or evidence-based care guidelines can optimize the hospital experience for infants and caregivers. Aims: This study aimed to assess premature infant's readiness level at the beginning of oral feeding. Identify factors that contributed to readiness in premature infants. Methods: A descriptive cross sectional design used in this study. Subjects: A convenience sample of 75 stable premature infants recruited from five neonatal intensive care units (NICUs) in Assuit city, Egypt. Infants' gestational age ranged from 30 to ≤ 32 weeks post menstrual age (PMA). Tools: Infant's readiness assessed directly after oral feeding was introduced by using Neonatal Oral Motor Assessment scale (NOMAS). Results: Majority of the premature infants showed feeding readiness behavior (74.7%) when they received their first oral feeding. No relationship between infants' gestational age at birth or weight and readiness behavior was observed. Conclusion: Most of infants had high level of readiness when oral feeding was initiated, correlation between infant's characteristics and readiness level were not significant. Recommendations: Encourage clinician to use standard measure as NOMAS to early assess readiness behavior of premature infants. And address NOMAS as a routine process in NICUs.
Introduction
Feeding preterm infants is a skilled nursing task which requires assessing how and when to feed the preterm infant (Kish, 2013). Introduction of oral feeding in premature infants can be a challenge and there are no well-established evidence based standards to guide the initiation leaving decisionmaking to individual preferences and local customs (McClur, 2013). However, there are some accepted oral feeding practices for premature infants such as not feed in the first weeks of life for extremely preterm infants and not when orally intubated (Gennattasio et al., 2015), In addition, infant characteristics and clinical behaviors specific to feeding have been found to be more important than post menstrual age when assessing feeding abilities in premature infants (Belfort et at., 2011), Infant feeding by its nature is an interactive, developmental task (Thoyre et al., 2016). Research indicates that feeding readiness behavior should be used to determine the timing and frequency of feeding during the day regardless of when oral feeding was initiated (Welma, 2017), Traditionally, measuring a preterm infant's readiness for oral feeding was derived from the required intake volume, regardless of an infant's readiness behaviors. Too often an infant's skills were overshadowed by the pressure to "get" the infant to eat, theoretically facilitating transition to discharge. In this context, preterm infants were pushed to be orally fed before they were physiologically or behaviorally ready resulting in longer feeding progression, hospitalization and more stress for the infant (Morgan, 2014), Preterm infant feeding ability is also closely related to the caregiver's ability to understand and distinguish physiological and behavioral readiness signs and caregivers' subsequent responses (Pickler et al., 2009). Assessment of feeding readiness is essential to minimize the stress of feeding and facilitate the acquisition of full oral feedings. Therefore, neonatal oral motor assessment scale (NOMAS) which originally developed by (Palmer, 1993), a frequently used visual observation method to assess the nutritive sucking (NS) and nonnutritive sucking (NNS) skills of infants up to the age of 8 weeks post term. The NOMAS has the flexibility to be used during breastfeeding as well as bottle-feeding (Palmer, 1993, Palmer et al., 1993), So, aim of this study was to assess infant oral readiness level at the introduction of oral feedings through using of NOMAS. In addition, identify factors that contribute to readiness among premature infants.
Significant of the study
Nipple feeding represents one of the greatest challenges for both preterm infants and their caregivers, due to the mechanics required and potential dangers of initiating oral feeding before an infant is ready. It is important to carefully observe and assess infant readiness behavior in order to enhance effectivity and effectiveness to preserve energy for growth and avoid aspiration.
Aims of the study
This study aimed to assess premature infant's readiness level at the beginning of oral feeding. Identify factors that contributed to readiness in premature infants. Research questions  What are readiness levels of premature infants at the beginning of oral feeding?  What are indicators of readiness among premature infants?
Subjects & methods a. Design
A descriptive cross sectional observational design was used to determine the feeding readiness level in premature infants when oral feedings were introduced. The study was approved by Duke Medicine Institutional Review Board, Duke University, North Carolina, USA; also, approved by Research and Ethical Committee at Faculty of Nursing, Assuit University, Egypt (1) . Permission was also received from the directors of the study hospitals after reviewing of the study proposal. , the total score was obtained by summing the score of normal and abnormal characteristics categories, with a higher scale score representing greater readiness (mean of readiness total score used to classify preterm infant to ready and not ready; below mean called not ready and above mean called ready). Infants were video recorded once immediately before their first oral feeding.
d. Procedure
A pilot study was completed with 10 infants to test the applicability and feasibility of the intervention (1)The original study was conducted with co-supervision with Duke University, School of Nursing, USA and Faculty of Nursing, Assuit
University, Egypt. The study approval and data collection were done in Egypt, and then approved from IRB committee at School of Nursing, Duke University, North Carolina, USA. and tool (NOMAS). High internal consistency was identified through a pilot study (0.937 by Cronbach's alpha test). Once oral feeding was initiated, feeding readiness was assessed using the NOMAS. A checklist assessed the infant's readiness behavior during NNS and NS. The researcher assessed the preterm during the 1 minute of NNS using a thumb and then during 2-minutes of nutritive sucking (NS) with a bottle feeding for immediate scoring on a checklist. Video recorded was done twice to each infant through NS or NNS at the beginning of oral feeding to be reevaluated by the researcher to confirm the NOMAS score.
e. Limitations
Several limitations of this study; firstly, our study focused on infant itself without attention to family. Assessment of readiness for oral feeding was limited to when the decision to initiate oral feeding made. Therefore, the time when an infant was ready for oral feeding is not known.
f. Statistical analysis
Descriptive statistics were used to describe the sample using Mean and SD. Non-directional statistical tests were performed with the level of significance set at 0.05 for all tests due to the exploratory nature of this secondary analysis. Spearman or Spearman point-by serial correlational analyses were conducted to examine the relationship between the infant characteristics and NOMAS oral readiness total scores. Non-parametric methods were applied due to non-normality of data distributions and the small sample size. at the beginning of oral feeding, Mean and SD of the total sample regarding GA was 31.60.0 weeks. High percent of the preterm infants (74.7%) were ready for oral feeding when the first oral feeding was introduced ( Figure 1) . 
Results

Discussion
This study found that, almost three quarters of the studied infants possessed feeding readiness skills at the time of their first oral feeding, with total GA around 32 weeks. Suggesting that Egyptian physicians introduced oral feeding at an appropriate time. However, these infants may have demonstrated feeding readiness before this time, because readiness was only assessed once before the first oral feeding. In this context, decision of oral feeding might be late. Although there are big debates regarding the appropriate time to introduce oral feeding in premature infants, caregivers vary in their opinion about feeding readiness. Some providers determine feeding readiness based upon infants' characteristics such as PMA (34 weeks) or weight (Younesian et  al., 2015) . In contrast, in the current study, physicians start oral feeding early among studied infants (before 34 weeks) with gestational close to 32 weeks. Furthermore, evidences concluded that starting oral feeding early can contribute to early attainment of full oral feeding and discharge in premature infants (Asadollahpour, et al., 2015) and could enhance early infant mother interaction and early breast feeding through early discharge (Pickler et al., 2009). Opportunity to develop suck-swallow and breathing sequencing through more frequent bottlefeeding, that allow them to increase nipple efficient experience (Drenckpohl et al., 2009) . Similarly, we found that introduction of oral feeding could occur as early as 31 weeks PMA leading to accelerated transition time from tube to full oral feeding. Or even youngers as early as 30 weeks PMA (Fucile et al., 2012) Simpson et al., (2002) found that preterm infants who had early initiation of bottle feeding achieved total oral feeding significantly faster than controls.
During period of data collection, the researcher observed that the management of oral feedings was left to the discretion of the attending physician not the researcher, including the order of introducing oral feeding for premature infants. Based on the researcher observation, there are general guidelines for the management of oral feedings, however there is no specific protocol or tool to determine initiating and advancing oral feedings at the participating institution. They depend on general indicators such as: the residual for the last feed, sucking (tested by examiner finger), respiratory rate, current weight, weight gain, and PMA. Even, new researches refer to importance of readiness behavior as indicator to introduce oral feeding more than infants' weight or PMA (Pickler et al., 2009 ), In this context, infants' characteristics, such as, weight and gestational age did not predict readiness for oral feeding in premature infants in our study. Therefore, more attention should be direct to assess infant readiness clues such as, alertness, rooting, interest and competence in nonnutritive sucking, and good muscle tone (Lau, 2016, Neto et al., 2016). These studies provide support that infants' weight does not separately predict readiness for oral feeding (Holloway, 2014,  Park et al., 2015) . Through preterm infants, these readiness behaviors may occur at short, irregular intervals and be subtle and fleeting considering their sleep for long time. Therefore, the nurses must be watchful for them through their short arousal opportunity before the infant returns to sleep. Should these readiness indicators be absent, the caregiver is directed to defer the bottle-feeding until they are present and to accomplish the feeding by slow gavage. So, it's extremely important to continuously assess the readiness cues (Peters, 2011).
Conclusion
Most infants were ready when oral feeding was initiated, while infant's characteristics such as infants' weight or gestational age could not predict readiness status among preterm infants.
Recommendations
It's recommend increase introduce oral feeding for premature infants early as the infants showed readiness signs at small gestational age (32 weeks). Health care giver need to focus on the clinical assessment to determine readiness level among premature infants instead of infants' characteristics. NICUs directors need to consider the establishment of official guidelines to measure readiness level among preterm infants. Administer further study with big sample size to determine readiness predictors.
